The effect of pH on the kinetics of beef-liver fructose bisphosphatase.
1. The kinetics of the reaction catalysed by fructose bisphosphatase have been studied at pH 7.2 and at pH 9.5. The activity of the enzyme was shown to respond sigmoidally to increasing concentrations of free Mg2+ or Mn2+ ions at pH 7.2, whereas the dependence was hyperbolic at pH 9.5. At both pH values the enzyme responded hyperbolically to increasing concentrations of fructose 1,6-bisphosphate, although inhibition was observed at higher concentrations of this substrate. This high substrate inhibition was shown to be partial in nature and the enzyme was found to be more sensitive at pH 7.2 than at pH 9.5. 2. The properties of the enzyme, are consistent with the enzyme obeying either a random-order equilibrium mechanism or a compulsory-order steady-state mechanism in which fructose bisphosphate binds to the enzyme before the cation. 3. Reaction of the enzyme with a four-fold molar excess of p-chloromercuribenzoate caused activation of the enzyme when its activity was assayed in the presence of MN2+ ions but inhibition when Mg2+ ions were used. Higher concentrations of p-chloromercuribenzoate caused inhibition. This activation at low p-chloromercuribenzoate concentrations, and the reaction of 5,5'-dithio-bis(2-nitrobenzoate) with the four thiol groups in the enzyme that reacted rapidly with this reagent, were prevented or slowed by the presence of inhibitory, but not non-inhibitory, concentrations of fructose bisphosphate. After reaction with a four-fold molar excess of p-chloromercuribenzoate the enzyme was no longer sensitive to high substrate inhibition by fructose bisphosphate.